Ionomycin releases calcium from the sarcoplasmic reticulum and activates Na+/Ca2+ exchange in vascular smooth muscle cells.
Ionomycin (1 microM) produced a large spike in cytosolic free Ca2+ [( Ca2+]i). The ionophore had no effect on [Ca2+]i if the sarcoplasmic reticulum had previously been Ca2+ depleted by stimulating neurohormone receptors. Ionomycin markedly increased 45Ca2+ efflux and decreased total cell Ca2+ by 60 to 70% in 1 min. Replacing extracellular Na+ [( Na+]o) with choline or N-methyl-D-glucamine strongly inhibited the effects of ionomycin on 45Ca2+ efflux and total Ca2+. Ionomycin caused similar peak increases in [Ca2+]i in the presence and absence of [Na+]o, but the exponential fall from the peak was faster in the presence of [Na+]o. Dimethylbenzamil, a potent blocker of Na+/Ca2+ exchange in these cells, strongly inhibited the effects of ionomycin on 45Ca2+ efflux and total cell Ca2+. We conclude that the increase in cytosolic free Ca2+ produced by ionomycin may be sufficient to activate the plasma membrane Na+/Ca2+ exchanger which removes Ca2+ from the cytosol and helps restore basal [Ca2+]i.